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SUBJECTS INTERIM REPORT On TH E W^^^^ERa 1103 IHPUT TRANSITION PROGRAM * 

Introductions 

The facilities of autoxtstic coding systems can be made available 
at different levels both of coinplaxity and sophistication<, The compiler^ 
interpreter developed by Al Roberts and de-jeribed in earlier Mewsletters o 
for example^ facilitates the asise.,u/iy of pro^rnras coded in a pseudo°codeo 
where pseudo-coded instructions ;:.. .r to Ic or level coded routines <> 
A basic system^ less sophisticated out no liss desirable ^ is represented 
by the Ramc^Wooldridge Assembly P.'o,?:ramo Such s systeru simplifies the 
probleiTis inherent in coding and l:;"'er cheeking and raodifying lonf sequences 
of machine coded routines « 

The l^flCi'-ERA 1103 Inp.iit ?:;'■:- rislstion Program written 'tjy me-nbers 
of the Digital Computer Laboratory ax MIT Is also intended to simplify 
the machine coding problenio It will allo'^ prograrniners for the ERA 1103 
to code their programs in a irnienio.Klc (t^o latter) operation code and to 
use either or both symbolic and i:i-:.egor sdci^'eysesc The translation program 
accepts Flexo-coded punched paper wape as input and produces s seventh- ; 
level bi-octal punched paper tape acceptable as input to the 1103 eo!nputer„ 
The program operates on the kliirlwi nd I ccmputer at MIT and was written 
under tbe sponsorship of the Digital Computer Laboratory and Project 
DIG 7138 at the Ser^'omechanisnis L-boratory at HITo It will be used in the 
coding of a large data reduction program presently being developed at the 
Servoniechanisivis Laboratory and expscted to be^ run on the Eglin Field 1103o 
lioir^ox^eT^ anyone who desires to x'^xnTore the facilities offered by this 
translation profram may do so by liriting to the S&SC Group at the Digital 
Computsr Laboratory o 
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Description » 

The follo'^lng Is a b 
of the translation progracis 



,ry cf the vocabulary and syntax 



Standard Flexot-?rlter ocpji 
of the punched paper tapes o All 1 
charactera ar^^ «-?istinguished by tVi 
deliberate ambiguity between "o" a 
allowed except in titles or coniraen 
color shift a and stop characters s. 
ihirt to upper case and shift to 1 
the appearance of a prograra prin.. , 
for which no Flexo characters havj 
The tab and carriage return cr^ 

The ijords in the vocabuia 
the most pyrtp be composed of syil 
punctuated and terminated » 



p.iicnt is to be used in the preparation 
c-jcr case alphabetical and numerical 
e translation program except for a 
nd "O''o Ko upper case letters are 
t ijords (See F^ 1 and j) o The spaces 
re ignored :js are corabinations of 
.■:.■ cr case characters "cfhich do not affect 
Ine back space and cods combinations 
G'ien assigried are considered illegalo 
nor^ymous o 

ry of the translation program -will o for 
ables of letters and digits suitably 



B« Words 

Three classes of words are 
all those words ^^hich occupy store: r 
These vjords &Te instructions o ^;itr. 
numbers o This elass of ixfords ^o's ^:,.s 

Tiie second elasSi, caiiscl r 



current acaress assxp-nmenos 



l-JOTCiS 



oi x.ne ti'ansiated prografii but do i.o 

The third class of ivordsc 
miscellaneous control and identifj'! 
ri}2:a'cer base indicator » and the coriirn 
The ^'Ords of the first two 
syllables^ operationst, syi?>)olie ad 
addresses "q*°o "s^^ and **b"o These ■ 
internal and tsiiTiinal punctuation. 



defined. The first class consists of 
e registers in the translated prograruo 
...,ero to four addresseso or (integer) 
II polysyllabic storage words o 
crlysyllsbic control words j> consists of 
i.e Vitidress assignments ^ and starting 
rflusnee the formp location ^.and operation 
i themsel^'GS occupy registers of storage o 
called special T!?ords9 are used for 
n;^ purposes o They are the title » the 
en'c woro o 

classes are combin.-^tions of these 
dress tagSo integers and the literal 
tjords are distinguished solely by the 
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«ats^ "a^, '^^"p ** l^p the tabp and the carriage ret.Ui'*no 

^o 9b^X^J;SI1^° These are the mnemonic lower case two-letter 
pairs correspondirii? to the standard listing/ of the 1103 operation ccde^ 

2* SyrtibollQ sddres."? taff.So Th-=?se are three character digit and 
letter combinations , All are included in the following listing: aOle 
a02«oo*oa99» b01»o,oo9a99slslp.«»9slo Ia2o»oo9a9o lblBoooa9s9j 01a»co«992o 
The letter "o" is not allowed in any of the tagSo so sliphtly less thsi 
7500 tags are available* 

3o Literal addresoe.' ^o Ths letters ''q" » "a" and "b" will have 

the values 10000^ 20000o and %\}QQQ octal „ respectively^ 

35 

^o Inte.p;er3 a Integers ni^ . hai'^e any value up to 2 -»lc so long 

as the completely ©valuated wordp or part of a ^ordp of which the integer 
is a syllable fits into the nurabcr of bits meaningfully available in 
the translated wordo Integer syll.:;bles are always converted to binary 
from the base specified fc^ the moGt rscent baaa indicator special word 
(See Fo2)^appearinf in the program,., (deeinial if no base is specified)*, 

^o Pol^irsyllabic Storap^e Vhrds 

3-0 lll§felSti2lll<' -^^ inctruction ivord always has the operation 
code as the initial syllableo Zcr-o to four addresses may follow; the 
translation progrsin ijill decide Td>:n:--^ to position the addresses, bit-wisej, 
in the word if a meaningful number' of addrseses is given. The addresses 
are separated by commas and the Isst is ternrlriated by a tab or carriage 
returno Each address is written as the sum of s,"s^nbolic address 'tagSo 
literal addresseso ^^-Jid integers^, Hhere the nianner of sumniation is indi'-;3atQd 
by prefixing each sjllable of the address by a plus or minus sign* 
Examples ares ( V ^ indieates s tab or carriage return) 
. tp lal-^5.q7^^ 
ef 3?^j 

i1? 3o23.30h^:, 
a-is lpsl> . ~ 

2o llDHfeSl^o A number has the form of an address of an 
instruction word and is terminated by a tab or carriage return^ The 
value of the translated number must be less than 2'^^<»lo 
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Exatnpless 

-So Polysyllabic Control v^^ordf? 

i« .Purrent . nddress 5ssi'^)-yA--rntso A current address assignment 
has the form of an address of an instruction word except that here the 
terminating character is a vertical bars ^ \ ^ „ This word causes the next 
polysyllabic storage word to occupy the register of 1103 storage o high-speed 
or drunij whose address is the value specified in the current address 
assignment o ^uccessivo storage vords will thereafter go into successive 
registers of storage until another current address assignment occurs « 

Examples s ■ 



6ona7»q9l 

2o ^gigbolic .adds^3S3 a 3si,:r:nrn,3i^^ p This word consists of a 
.§ias]^ symbolic address tag- and Is terminated by a comraaj "o"» -i^e value 
assigned to the tag is the location t-ihich a polysyllabic storage word 
ijould occupy if one were the next Kord on the Flexo tapes this is true 
whether or not one occurs there o -^ tag can be reassigned several times 
in a program^ tho last value being used in the translated program„ All 
reassigned tags are indicated as such by the translation program. 

Examples i 
~al. 

•~'f n 

A i-TOrd X'jhich has the form of an address of an instruction words 
•&jhich does not consist of a single syatbolic address tag, and which is 
terminated by a comma will be evaluated and compared with the location of 
the following storage u'ordo A disagreement will be indicated by the 
translation programo 

Examples; 

5nal, 

3o Starting, address^ assignment A starting address assignment 
??ork must occur at the erd of each Flexowriter program tape* It has the 
form of a single address instruction word^ where the place of the operation 
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code is taken by the syllable: "start oV\ The value of the starting 
address indicates where operation of the tranelated program is to begino 
Examples : 

start at ^0^ 

starts ^^^A 

Fv, S^cial_Words 

^^ j^itles.o A title is usc^d for identifying Fiexo tapes and 
logging the translation of the tspe;3 on --^hirlijind I« A title must hav® 
the following form; 

f2r ddd-ddd-ddddd zx:>;:x.. ,,. . . xxx-^^^ 
The d^s represent the digits of the i:..crr;;ifyins tape number » and the x^s 
aqy additional information., The txtlv- must be terminated hy & carriage 
returno A title nmst appear at the 't..:v;: inning of ez.ch tape to be translatede 

^'^ ^i^mber, bage_indlcntorv, -ais uorc is i^ritten as "base kl^p 
yhere k is any integer from one to tcr;'. All following integer syllables 
in the program will be conyerted to biliary froiu this basej until another 
base indicator occurs - 

3o £^lEISLjf£Sii= 'rbis word i^ tot3.11y ignored by the translation 
program and is provided so that comnionts may appear on a program print 
when a prograra tape is printedo This uord must have a vertical bar 
occurring initially and, is terminated hy a tab or carriage returno Ar^ 
Flexo character may occur in beti-jeen, 

Examples s 

tp laloS p^i^P to ci?h%^ 

ej b?,q?4 if(q?^) - (lal)^ 

Go Symbolic j^ddress.ea 

This translation program has the distinctive ability to do the 
folloTi^isigs 

If a programmer decides that he needs to modify a section of 
his program and does not desire to reproduce the entire Flexo-tape in 
order to make the required deletion and tnsertiono then he need only 
append a tape of the modified section to the main tape and have both 
translated together^ The translation program will then effectively 
insert the appended section of the program iJitc? the program » expanding 



or contracting the original section of tho program to occupy the same 
nuinber of stornge locations as tha replacer.iento '%e facility is thus 
available to insert or delete x^ordo in a program by rnaking modifications 
=at the end of the tape^ 

I'his f<5cility is sVc^ilrsble, however » only for those parts of 
pv-'Dgrams which are labelled by ejivibolic addresses » for addresses ijhich 
are specified by their integer ^''alues cannot be roloc;3t.^)d during the 
translation process « For exaraplei, suopose we are given the following 
program (the dashes represent storage words); 

lalo 2 
4q5, Z 

and ve wish to replace the eig'lvt nords between lal Qnd 2a8 by six vorda 
and reposition ^qSc Then at the end of this oripinal program tape we 
would . attache for oxamplej the folloyinp rs^odificationS' 

1^1 *• 

The word originally labelled by 2.;;d,, and all following words (until 
perhaps a current address assignrcsnt cccnrred) would be moved up two 
registers and all symbolic addrssse^ involved would be reassigned to 
have a consistent v^lue. The si:c ir^ards beginning at lal are replaced by 
the six ne?i' pards of the 7^odjS5x^Xion gnd the* third o rr-^ther than thr fo^arth^ 
.softer the ont; Jph^JJe^d by lal is iiou Xabf'lle'd by ^'^o^u 

At the end of each 'prog i v. a translation all the values for all 
the syrtbolio addresses assigned in the program •. are li*'tib4i All unassigned 
and incorrectly assigned symboli':: addresses are also listedo .Hence a 
progratnnier has a coniplete x'ecoru r-i tho storage locations used by his 
programs as well as of the effeet of inodiiications on the progranio 

One comjuent should be w^h about the structure of the symbolic 
address tags* At the 18 Januairy meeting- at HIT the decision was made - 
that the tags vould ha¥e the for-;'!-:, digit-digit-letter or letter-digit- 
.Istte-'o In this translation prorrrsTi the not quite equivalent forms; 
dipit~digit«letterj, digit»letter--dipit„ or letter-dig it-dig it are 
allojedo If the translation program is revised at alls it will include 
a more general form for tags which will allow all these tags to be usedo 
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H o SrT;or^2tf: et i on 

Illegal combinations of ch-racters are detected^ and so 
recorded^ hy tha translation pro;;T::a ■,'h^^re^?cr possible. The locations 
of tha errors are given in tGrms of tag aiost recent symbolic address or 
currant address, assignmento 

lo Seoarste Find Simnltnn&o^^o Tr^^'n^^'lstions 



The translation program 13 a ti^?o prs ss system » As niany tapes 
as desired/ ■within the ll'nitation :l. oosed by the number of available 
symbolic addresses 5 may be reo^d. in -^oj^c-ther 'ay the translation program 
during the first pasSo and then p.;:aj:-u;,d out together during the second 
p3S3o ^uch program tapes may hove v;rc8s refarsnces to one another and 
are said to have been translated c;l;;:\LLtGneou£lyo On the other hando tT^o 
tapes p or groupD of tapes ^ mnj hzv-...; boen separately run through both the 
first and second pass 5 in t,'hich czsc there can be no cross referenceSo 
Si2ch tapes are said to have OQon s^iaparately translated « 

J<, FrosDGctiVG Addition to thfj v'o;/,; ixiai'y 



1^ liiBifeSiS.* Integer c;yll;:ilos in rmmber words will shortly 
be allowed to ha've the following niorj general formo 

where the rounded off integer part ::• ' the resulting number is taken as 
the integer syllable in the ni-isiber ■•■^xrcU 

S'* iBJk^j^MlJ^jk'^ ^^ dseisii-^x'- 'v'^^s yet bsen ntade as to hcji! to 
handle the address part of sn inte ::;;.:•, 3-0 ins'cruction, but it i^jill proba 
be made to depend upon the needs of v;h2 particular program being trans^ 
latedc. 



